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10 TRICYCLIC DERIVATIVES AND THEIR USE IN PHARMACEUTICALS 
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HELD OFTWF TNVP^n^r 

The present invention relates to tricyclic derivatives 
pharmaceutical compositions and methods of using such derivatives 
Thecompounds of the present invention inhibit tumor necrosis factor a 
(, LNr-a. ). 

BA CKGROUND OFTTTF TNVFNTrr^T 

Tumor necrosis factor a ("TNF-a") is a'polypeptide cytokine 
known to induce a variety of inflammatory and metabolic processes /„ 
^ vivo. See, e.g., Ann. Rev. Immunol. 7:625 (1989) However . 

overproduction or inappropriate production of TNF-a has been shown to 
be involved in several pathological conditions, including septic shock 
and vanous allergic diseases and inflammatory conditions. See e e 
Immunol Res. 10:122 (1991), Science 229:869 (1985) and Proc Natl 
Acad. Set. 89:7375 (1992). Thus, compounds that could inhibit TNF-a 
would be quite valuable in treating these conditions. 

tmt: u ViCW ° f ^ SubstantiaI inte r«t in agents that inhibit 
INF-a, the identification of compounds having anti-TNF-a activity 
35 would be a valuable contribution to the art. This invention provides 
just such a contribution by providing novel compounds having anti- 
TNF-a activity. In addition, this invention provides methods of using 
such compounds. 



30 
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SUMMARY OF TWF T NVENTTOM 

5 We have now unexpectedly found that compounds having 

the general formula I (set forth below) provide surprisingly good 
activity as inhibitors of tumor necrosis factor a (TNF-a). More 
specifically, we believe that the compounds of formula I provide this 
activity by inhibiting the biosynthesis of TNF-a. In view of this 
10 surprising anti-TNF-a activity, it is believed that compounds of formula 
I are useful in the relief of septic shock, allergic diseases, and 
inflammatory conditions. 



Formula I is as follows: 



15 




0) 



20 



or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 

one of T and U represents N and the other represents =CH-; or each of T 
and U represents =CH-; 

one of V and W represents oxygen and the other represents -CH 2 -; or each 
of V and W represents -CH 2 -; 

FP and R2 are each independently selected from the group consisting of H 
and halogen; 

R 4 is alkenyl, alkoxy, or -OH; 
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Z N represents an optional double bond; 

when Z - n is a double bond, Z represents -CH- or .ru~rri=i5\- 

wherein R5 is H or lower alkyl; and R7 and R8 together represem OR? ( )_ ' 

when Z ~ N represents a single bond, Z represents -CH 2 - 
-CH=CH-, or -CH 2 C(R5)(R6 ) . i wherein R5 and R6 are independently H or lower 
alkyl; and R? and R8 are independently H, alkyl, alkenyl, alkynyl. aryl alkaryl 
aralkyUycloalkyl, -OR9; -C(0)ORio ; -CH 2 C(0)OR9; -C(0)Rio ; - S 0 2 R10- ' 
-CO-4-pyridyi-N-oxide; .(CH 2 ) n -N(CH 3 )2, where n is 2 to 4; -(CH2)mO(CH 2 )jOH 

where m and j are independently 2 or 3; C <°)° R 9 ; or R 7 and R s 

together form either a five-membered or a six-membered ring optionally substituted 
with COOR9; a six-membered ring containing NR10 ; or a five-membered ring fused 
to a benzene ring; 

R 9 is H or lower alkyl; and 
R 10 is alkyl or aryl. 



More preferred compounds of this invention are represented by 
Formula I wherein R4 is alkoxy, and more preferably wherein R< is ethoxy. 

More preferred compounds also include those of Formula I wherein 

20 R4 is alkenyl. 

More preferred compounds also include those of Formula I 
wherein each of T and U represents =CH-. 

More preferred compounds also include those of Formula I wherein 
R7 and R8 are independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, or aralkyl 
25 Further, when R7 and R8 and N taken together form either a five-membered ring a 
sa-membered ring, or a five-membered ring fused to a benzene ring, the portion of 
the 5- or.6-membered ring represented by R? and R8 is preferably carbocyclic 
optionally having a nitrogen atom substituted for one of the carbon atoms 
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Representative compounds of this invention include, but are not 

limited to: 




10 
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This invention also provides a pharmaceutical composition 
comprising an effective amount of a compound of Formula I in 
combination with a pharmaceutical^ acceptable carrier. 

In addition, this invention provides a method for inhibiting 
TNF-a in a mammal comprising administering to the mammal an 
amount of a compound of Formula I effective to inhibit TNF-a. 

In view of the surprising anti-TNF-a activity of compounds 
of formula I, this invention provides the following methods of 
treatment: 

- a method for treating inflammation in a mammal 
comprising administering to the mammal an effective anti- 
inflammatory amount of a compound of Formula I; 

- a method for treating septic shock in a mammal 
comprising administering to the mammal an effective anti-septic shock 
amount of a compound of Formula I; and 

- a method for treating allergic reaction in a mammal 
comprising administering to the mammal an effective anti-allergic 
amount of a compound of Formula I. 

It also has been surprisingly found that the following 
compounds, which are either known (Kl) or generically covered by a 
known generic formula (K1-K7), have anti-TNF-a activity: 




Q 



H 3 C 



NHCH3 



(Kl) 



(K2) 



SUBSTITUTE SHEET (RULE 2B) 



BNSDOCID:<WO 9515959A1 I > 



WO 95/15959 



-7- 




(K7) 



PCT/US94/13661 




(K6) 



BNSDOCID: <WO 9515959A1 I > 



WO 95/15959 



POYUS94/13661 



-8- 



With regard to the above-listed compounds, prior to the 
present application compound Kl was only disclosed as having activity 
as an anti-depressant. See Protiva et al, J. Med. Pharm. Chem. 4, 411 
5 (1961); Winter et al, German Patent Publication 2335943 (1975). The 
generic formula covering compounds K2-K7 (as well as Kl) has only 
been disclosed as having cardiac and circulatory activity. See U.S. 
Patent 4,070,373 (1978) to Winter et al 

1 0 Thus, in view of the surprising anti-TNF activity of the 

above-mentioned compounds K1-K7, this invention also provides 
methods of using these compounds to treat a mammal for inflammation, 
septic shock, and allergic reaction. Accordingly, the present invention 
also provides methods of using compounds of formula K (set forth 

1 5 below) for inhibiting TNF-a and for treating a mammal for 
inflammation, septic shock, and allergic reaction. 

Formula K is as follows: 




(K) 



20 or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 

one of T and U represents N and the other represents =CH-; or each of T 
and U represents =CH-; 

one of V and W represents oxygen and the other represents -CH2-; or each 
of V and W represents -CH2-; 

25 R 1 and R 2 are each independently selected from the group consisting of H 

and halogen; 

SUBSTITUTE SHEET (RULE 26) 
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R 4 is H or lower alkyl; 



- N represents an optional double bond; 




20 



25 



when Z N represents a single bond, Z represents -CH2-, 

-CH=CH-, or -CH 2 C(R5)(R6). ( wherein R5 and R6 are independently H or lower 
alkyl; and R? and R8 are independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, 
araikyl, cycloalkyl, -OR* -C(0)ORio ; -CH 2 C(0)OR9; -C(O)R10; -S0 2 R 1 °; ' 
-CO-4-pyridyl-N-oxide; -(CH 2 ) n -N(CH 3 )2, where n is 2 to 4; -(CH2) m O(CH2)jOH, 



together form either a five-membered or a six-membered ring optionally substituted 
with COOR9; a six-membered ring containing NR™; or a five-membered ring fused 
to a benzene ring; 

R 9 is H or lower alkyl; and 

R 10 is alkyl or aryl. 



The present invention will be described in detail below in 
connection with several preferred embodiments. However, additional 
embodiments of the present invention will be apparent to those having 
ordinary skill in the art. 



1 0 where m and j are independently 2 or 3; 




Z — 
alkyl. 



In a more preferred embodiment for Formula K, 
N represents a single bond and R? and R 8 are independently H 



DETAILED D ESCRIPTION OF TTTF TNVPMTrnM 



As used herein, the following terms are used as defined 
below unless otherwise indicated: 
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alkyl - (including the alkyl portions of alkoxy and 
cycloalkyl) - represents straight and branched carbon chains and 
contains from one to twenty carbon atoms, preferably one to six carbon 
5 atoms; 

alkenyl - (including the alkenyl portions of cycloalkenyl) 
represents straight and branched carbon chains having at least one 
carbon to carbon double bond and containing from 2 to 12 carbon 
atoms, preferably from 2 to 6 carbon atoms; 

10 alkynyl - represents straight and branched carbon chains 

having at least one carbon to carbon triple bond and containing from 2 
to 12 carbon atoms, preferably from 2 to 6 carbon atoms; 

aryl - represents a carbocyclic group (preferably phenyl or 
substituted phenyl) containing from 6 to 14 carbon atoms and having at 

15 least one phenyl or fused phenylene ring, with all available 

substitutable carbon atoms of the carbocyclic group being intended as 
possible points of attachment, said carbocyclic group being optionally 
substituted with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy, 
cyano, cycloalkyl, alkenyloxy, alkynyloxy, -SH, -S(0) e R 12 (wherein e is 1 

20 or 2 and R 12 is alkyl or aryl), -CFj, amino, alkylamino, dialkylamino, 

-COOR 12 or-N0 2 ; 

acyl - (including the acyl portions of acyloxy) represents 
-C(0)-alkyl, -C(0)-alkenyl, -C(0)-alkynyl, -C(0)-cycloalkyl, -C(O)- 
cycloalkenyl or -C(0)-cycloalkynyl; 
25 alkaryl - represents an aryl group, as defined above, in 

which an alkyl group, as defined above, is substituted for one of the 
aryl H atoms; 

alkoxy - represents an alkyl group, as defined above, 
attached to a molecule through an oxygen molecule (-O-alkyl); 
30 alkoxymethyl - represents an alkoxy group as defined above 

attached to a molecule through a methylene group; 

aralkyl - represents an alkyl group, as defined above, in 
which an aryl group, as defined above, is substituted for one of the 
alkyl H atoms; 

35 and halo - represents fluoro, chloro, bromo and iodo. 

SUBSTITUTE SHEET (RULE 26) 
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Certain compounds of the invention may exist in different 
isomeric (e.g., enantiomers and diastereoisomers) as well as 
conformational forms. The invention contemplates all such isomers 
both in pure form and in admixture, including racemic mixtures. 
5 Tautomeric forms are also included. 

The compounds of Formula I can exist in unsolvated as well 
as solvated forms, including hydrated forms, e.g., hemi-hydrate. In 
general, the solvated forms, with pharmaceutical^ acceptable solvents 
10 such as water, ethanol and the like are equivalent to the unsolvated 
forms for purposes of the invention. 



Lines drawn into the ring systems indicate that the 
indicated bond may be attached to any of the substitutable ring carbon 
15 atoms. 



Certain compounds of the invention will be acidic in nature, 
e.g. those compounds which possess a carboxyl or phenolic hydroxyl 
group. These compounds may form pharmaceutical^ acceptable salts. 
20 5 Examples of such salts may include sodium, potassium, calcium, 

aluminum, gold and silver salts. Also contemplated are salts formed 
with pharmaceutical^ acceptable amines such as ammonia, alkyl 
amines, hydroxyalkylamines, N-methylglucamine and the like. 

25 Certain basic compounds of the invention also form 

pharmaceutical^ acceptable salts, e.g., acid addition salts. For example, 
the pyrido-nitrogen atoms may form salts with strong acid, while 
compounds having basic substituents such as amino groups also form 
salts with weaker acids. Examples of suitable acids for salt formation 

30 are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, 

salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and 
other mineral and carboxylic acids well known to those skilled in the 
art. The salts are prepared by contacting * the free base form with a 
sufficient amount of the desired acid to produce a salt in the 

35 conventional manner. The free base forms may be regenerated by 
treating the salt with a suitable dilute aqueous base solution such as 
dilute aqueous sodium hydroxide, potassium carbonate, ammonia and 
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sodium bicarbonate. The free base forms differ from their respective 
salt forms somewhat in certain physical properties, such as solubility in 
polar solvents, but the acid and base salts are otherwise equivalent to 
their respective free base forms for purposes of the invention. 

5 

All such acid and base salts are intended to be 
pharmaceutically acceptable salts within the scope of the invention and 
all acid and base salts are considered equivalent to the free forms of 
the corresponding compounds for purposes of the invention. 

10 

The invention disclosed herein is exemplified by the 
following preparative examples, which should not be construed to limit 
the scope of the disclosure. Alternative synthetic pathways and 
analogous structures within the scope of the invention may be apparent 

15 to those of ordinary skill in the art. Further, those skilled in the art will 
recognize that the reactions are conducted under conditions, e.g., 
temperature, that will allow the reaction to proceed at a reasonable rate 
to completion. Unless indicated otherwise, the substituents for the 
formulas given hereinafter have the same definition as those of 

20 Formula I. 
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PREPARATIVE METHODS AND REACTION SCHEMES 
5 Scheme 1 




Step 1 : This step is preferably carried out with the reagent 
10 trimethyl phosphonoacetate and sodium hydride in a polar aprotic solvent (e.g. 
N,N-dimethylformamide, N,N-dirnethylacetamide, or dimethylsulfoxide) under an 
inert atmosphere (nitrogen or argon). Preferred temperature range is 25°C to 
80°C. 
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Step 2: This step is preferably carried out with a suitably 
substituted R 4 silyl reagent and tetra-n-butyl ammonium fluoride in an inert solvent 
such as a polar aprotic solvent (e.g. N,N-dimethylformamide or N,N- 
5 dimethylacetamide) with a cosolvent (e.g. l,3-dimethyl-3,4,5,6-tetrahydro-2(1H)- 
pyrimidinone or hexamethylphosphoramide) under an inert atmosphere (nitrogen 
or argon). Preferred temperature range is between 25°C and 80°C. 

Step 3: This step is preferably carried out with any suitable 
10 reducing agent (e.g. diisobutylaluminum hydride, aluminum hydride, or lithium 
trimethoxyaluminum hydride) in an inert solvent such as ether (e.g. diethyl ether, 
tetrahydrofuran, or dioxane) at temperatures preferably between -78°C and 25°C 
under an inert atmosphere (nitrogen or argon). 

1 5 Step 4: This step is preferably carried out with a suitable 

oxidizing agent (e.g. pyridinium chlorochromate, chromium trioxide-pyridine, 
pyridinium dichromate, oxalyl chloride-dimethylsulfoxide, acetic anhydride- 
dimethylsulfoxide, dicyclohexylcarbodiimide-dimethylsulfoxide, or periodinane) in 
an inert solvent such as chlorinated hydrocarbons (e.g. dichloromethane, 1,2- 

20 dichloroethane, or chloroform). Preferred temperature range is between -78°C and 
25°C. 

Step 5: This step is preferably carried out with a suitably 
substituted amine (usually as its acid salt e.g. hydrochloride or maleate) and 
25 sodium cyanoborohydride in a solvent mixture of ether (e.g. diethyl ether, tetra- 
hydrofuran, or dioxane) and protic solvent (e.g. methanol or ethanol) with 3A 
molecular sieves. Preferred temperature range is 25°C to 70°C. 
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Scheme 2 




5 Step 6: This step is preferably carried out by first adding a base 

(e.g. sodium hydride, potassium hydride, or potassium bis(trimethylsilyl)amide) in 
an inert solvent (e.g. ether such as diethyl ether, tetrahydrofuran, or dioxane) under 
an inert atmosphere (nitrogen or argon). Subsequently, the alkylating reagent 2- 
chloro-N,N-dialkylacetamide is added, and the preferred temperature range is 
10 25°C to65°C. 
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Step 7: This step is preferably carried out with a strong base 
(e.g. sodium hydride, potassium hydride, potassium bis(trimethylsilyl)amide, or 
lithium diisopropylamide) in an inert solvent (e.g. benzene or toluene) between 
5 80°C and 1 10°C under an inert atmosphere (nitrogen or argon). 

Step 8: This step is preferably carried out by first adding a base 
(e.g. sodium hydride or potassium hydride) in an inert solvent (e.g. ether such as 
tetrahydrofuran, dioxane, diglyme) under an inert atmosphere (nitrogen or argon). 
1 0 Subsequently, the alkylating agent R 9 L is added wherein L represents a good 
leaving group, e.g. L can be chloride, bromide, iodide, mesylate, or tosylate. 
Preferred temperature range is 70°C to 160°C. 

Step 9: This step is preferably carried out with any suitable 
15 reducing agent (e.g. lithium aluminum hydride, diborane, or aluminum hydride) in 
an inert solvent (e.g. ether such as diethyl ether, tetrahydrofuran, or dioxane) under 
an inert atmosphere (nitrogen or argon). Preferred temperatures range between 
25°C and 65°C. 
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Step 10: This step is preferably carried out by adding the 
Grignard reagent of a suitably N-substituted 4-chloro-piperidine in an inert solvent 
such as ether (e.g. diethyl ether, tetrahydrofuran, or dioxane) under an inert 
atmosphere (nitrogen or argon). Preferred temperatures range between 0°C and 
5 60°C. 

Step 1 1 : This step is preferably carried out with strong acid (e.g. 
hydrochloric acid, sulfuric acid, or triflic acid) in water at temperatures between 
25°C and 100°C. 

10 

Step 12: This step is preferably carried out by first adding a strong 
base (e.g. n-butyl lithium, sec-butyl lithium, or lithium diisopropylamide) in an inert 
solvent such as ether (e.g. diethyl ether, tetrahydrofuran, or dioxane) under an inert 
atmosphere (nitrogen or argon) at temperatures between -78°C and 0°C. 
15 Subsequently, a proton source (e.g. methanol , ethanol or acetic acid) is added. 

Step 1 3: This step is preferably carried out by hydrogenation with 
a catalyst (e.g. palladium on carbon or platinum oxide) in an inert solvent (e.g. 
methanol, ethanol, ethyl acetate, or acetic acid) at 25°C. 

20 

Step 14: This step is preferably carried out by adding a 
methylating reagent (e.g. methyl chloride, methyl bromide, methyl iodide, methyl 
tosylate, or dimethyl sulfate) in an inert solvent such as a protic solvent (e.g. 
methanol, ethanol, isopropanol, or butanol) or a silylating agent (e.g. trimethylsilyl 
25 chloride, trimethylsilyl bromide, or trimethylsilyl iodide) in an inert solvent such as 
an ether (e.g. tetrahydrofuran). Preferred temperature is between 25°C and 
100°C. 

Step 15: This step is preferably carried out by heating at high 
30 temperatures between 150°C and 220°C. 
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GENERAL PROCESSES 



Preparation of a compound of formula I wherein Z 
represents a double bond 



N 




'*! +H 2 NOR 9 



y-w 



(CR^ 5 R 6 )oor1 
CHO 




(CR R ) 0or1 



OR s 



The process is preferably carried out by treating the aldehyde with a 
10 hydroxyl amine derivative in an inert solvent such as chlorinated hydrocarbons 
(e.g. dichloromethane, 1 ,2-dichloroethane, or chloroform) at ambient temperature. 
If the hydroxyl amine derivative exists as a salt, the acid can be neutralized by the 
addition of an amine base such as pyridine, collidine, or triethylamine. 



15 Preparation of a compound of formula I wherein Z 

represents a single bond 



N 



20 




II ^ + R 8 R 7 NH 



y-W 



R 1 

H ' d /^(CR 5 R 6 )oom 
R \ 

CHO 




The reductive amination process is preferably carried out by treating 
the aldehyde with an amine (usually as a salt) in the presence of a reducing agent 
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such as sodium cyanoborohydride and molecular sieves in a suitable solvent 
mixture of ether (e.g. diethyl ether, tetrahydrofuran, or dioxane) and protic solvent 
(e.g. methanol or ethanol) at ambient temperature. 




The process is preferably carried out by first adding an amine base 
(e.g. pyridine, collidine, or triethylamine) in an inert solvent such as chlorinated 

10 hydrocarbons (e.g. dichloromethane, 1 ,2-dichloroethane, or chloroform) or a strong 
base (n-butyl lithium, sodium hydride, potassium hydride, lithium diisopropyl 
amide, or potassium bis(trimethylsilyl)amide) in an inert solvent such as ether (e.g. 
diethyl ether, tetrahydrofuran, or dioxane) or polar aprotic solvent (e.g. N,N- 
dimethylformamide or N.N-dimethylacetamide) to the tricyclic amine under an inert 

1 5 atmosphere (nitrogen or argon). Subsequently, the alkylating or acylating agent 
R 8 L is added wherein L represents a good leaving group, e.g. L can be chloride, 
bromide, iodide, mesylate, or tosylate. Any suitable temperature can be used 
between -78°C and 80°C. 

20 D. 




The process is preferably carried out with any suitable reducing agent 
(e.g. lithium aluminum hydride, alane, borane, or trichlorosilane) in an inert solvent 

SUBSTITUTE SHEET (RULE 26) 
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such as ether (e.g. diethyl ether, tetrahydrofuran, or dioxane) at temperatures 
between 0°C and 60°C. 




hydrolysis 



y-w 




The process is preferably carried out by treating the amide or 
carbamate compound under basic (e.g. sodium hydroxide, potassium hydroxide, or 
sodium peroxide in water with ethylene glycol, methanol, ethanol, tetrahydrofuran, 
dioxane, or diglyme) or acidic (e.g. hydrochloric acid, sulfuric acid, or tosic acid in ' 
1 0 water with tetrahydrofuran, dioxane, or diglyme) conditions. Any suitable 

temperature can be used with preferable temperatures between 60°C and 150°C. 



F. 



hydrolysis 
1 ^R' " V f 





15 



The process is preferably carried out by treating the tricyclic ester 
compound with a base (e.g. sodium hydroxide or potassium hydroxide) in water 
with tetrahydrofuran, dioxane, or diglyme. Any suitable temperature can be used 
20 with preferable temperatures between 25°C and 100°C. 
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SPECIFIC PREPAR ATTVTT EXAMPT 




COOMe 



To synthesize an intsrmPriiat p feten 1 nf Schema 1); 
Washed sodium hydride (5.71 g of 60 wt%, 0.143 mol) two times with 
hexane under a nitrogen atmosphere. Added 170 mL of dry DMF, and cooled to 
0°C. Added trimethyl phosphonoacetate (25.99 g, 0.143 mo!) dropwise via 
1 0 addition funnel. Hydrogen evolution was observed. Stirred at 0°C for 15 mins. 
then at room temperature for 15 mins. Added 6,11-dihydro-dibenz[b,e]oxepin-11- 
one (15.00 g, 0.0714 mol) dissolved in 70 mL of dry DMF. and heated reaction 
mixture in a 80°C oil bath for 45 hours. Cooled to room temperature, and added 
250 mL of half saturated NH 4 CI. Extracted with ethyl acetate. Washed combined 
1 5 organic extracts with saturated NaHC0 3 . saturated NaCI, dried with MgS0 4 

filtered, and evaporated. Purified crude product by flash chromatography on silica 
gel eluting with a gradient of 5% ethyl acetate-hexane, 7% ethyl acetate-hexane 
then 20% ethyl acetate-hexane. Combined appropriate fractions and evaporated 
to g.ve 3.16 g (21% yield) of starting ketone and 13.16 g (69% yield) of methyl 6,1 1- 
20 dihydro-dibenz[b,e]oxepin-11-ylidene acetate. 

mass spectrum: (CI. isobutane) m/e 267 (M+1) 




COOMe 



25 To synthesi?e an intPrm pdiate fstPp P of SchPrrtP 1)- 

Dissolved methyl 6.11-dihydro-diben2[b,e]oxepin-1 1-ylidene acetate 
(12.35 g, 0.0464 mol) in 160 mL of dry DMF and 40 mL of DMPU. Added tetra-n- 
butylammonium fluoride (2.00 g). 4 A molecular sieves, and then allyl 
trimethylsilane (15.90 g. 0.139 mol) dropwise via addition funnel. Stirred at room 
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temperature for 90 mins. then added additional ally! trimethylsiiane (5.30 g. 0.0464 
mol). Stirred at room temperature for 16 hours. Added 50 mL of 9:1 by volume 
MeOH:1 N HCI, 400 mL of water, and 200 mL of ethyl acetate. Filtered through 
celite, and separated layers. Extracted with ethyl acetate. Washed combined 
5 organic extracts with water, saturated NaCI, dried with MgS0 4 . filtered, and 

evaporated. Purified crude product by flash chromatography on silica gel eluting 
with 5% ethyl acetate-hexane then 10% ethyl acetate-hexane. Combined 
appropriate fractions and evaporated to give 8.75 g (61% yield) of methyl 2-[6,H- 
dihydro-dibenzo[b,e]oxepin-1 1 -yl]-pent-4-enoate. 
10 mass spectrum: (CI, CH 4 ) m/e 309 (M+1) 



15 



20 




To synthesize an interm ediate (step 3 of Schpmp 1)- 
Dissolved methyl 2-[6,11-dihydro-dibenzo[b,e]oxepin-1 1-yl]-pent-4- 
enoate (9.00 g, 0.0292 mol) in 100 mL of dry THF, and cooled to 0<>C under a 
nitrogen atmosphere. Added 1.0 M lithium aluminum hydride in THF (29.2 mL, 
0.0292 mol) via addition funnel. Stirred at room temperature for 45 mins Added 1 
mL of water, 1 mL of 1 N NaOH, then 3 mL of water. Stirred at room temperature for 
30 mins. then filtered through celite. Washed celite cake with ethyl acetate. 
Washed filtrate with saturated NaCI, dried with MgS0 4 . filtered, and evaporated. 
Purified crude product by flash chromatography on silica gel eluting with 10% ethyl 
acetate-hexane then 25% ethyl acetate-hexane. Combined appropriate fractions 
and evaporated to give 6.78 g (83% yield) of 2-[6.11-dihydro-dibenzo[b.e]oxepin- 
25 11-yl]-pent-4-en-1-ol. 

mass spectrum: (CI, CH 4 ) m/e 281 (M+1) 
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To synthesize an intermedi ate (step 4 of Scheme 1 V 
Dissolved oxalyl chloride (3.83 g, 0.0302 mol) in 60 mL of dry 
5 dichloromethane, and cooled to -78°C under a nitrogen atmosphere. Added 
DMSO (4.3 mL, 4.72 g, 0.0604 mol) dissolved in 15 mL of dry dichloromethane 
dropwise via addition funnel. CO and CO2 evolution observed. Stirred at -78°C for 
10 mins. Added 2-[6.1 1-dihydro-dibenzo[b,e]oxepin-1 1-yl]-pent-4-en-1-ol (6.77 g, 
0.0241 mol) dissolved in 50 mL of dry dichloromethane via addition funnel. Stirred 
1 0 at -78°C for 15 mins. Added triethylamine (1 0.1 mL, 7.33 g, 0.0724 mol) via 

addition funnel, and warmed reaction mixture slowly to room temperature. Added 
200 mL of water, and separated layers. Extracted aqueous solution with 
dichloromethane. Washed combined organic extracts with 0.5 N HCI, saturated 
NaCI, dried with MgS0 4 , filtered, and evaporated. Purified crude product by flash 
15 chromatography on silica gel eluting with 10% ethyl acetate-hexane then 15% 

ethyl acetate-hexane. Combined appropriate fractions and evaporated to give 6.44 
g (96% yield) of 2-[6,11-dihydro-diben2o[b,e]oxepin-11-yl]-pent-4-en-1-ai. 
mass spectrum: (CI/CH4) m/e 278 (M+) 



20 




For Compound IA: 

Dissolved 2-[6.1 1-dihydro-dibenzo[b,e]oxepin-1 1-yl]-pent-4-en-1-al 
(5.0 g, 18.0 mmol) in 20 mL of dry THF and 60 mL of dry MeOH. Added 3 A 
25 molecular sieves, methylamine hydrochloride (6.1 g, 89.8 mmol), and then sodium 
cyanoborohydride (1.13 g, 18.0 mmol). Stirred at room temperature for 23 hours. 
Evaporated reaction mixture. Added 80 mL of saturated NaHCC>3 and 80 mL of 
dichloromethane. Filtered through celite. Separated layers. Extracted aqueous 
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solution with dichloromethane. Dried combined organic extracts with MgS0 4 , 
filtered, and evaporated. Purified crude product by flash chromatography on silica 
gel eluting with 5% MeOH-CH 2 CI 2 . Combined appropriate fractions and 
evaporated to give 3.8 g (73% yield) of N-methyl-2-[6,11-dihydro- 
5 dibenzo[b,e]oxepin-1 1-yl]-pent-4-en-1 -amine. Dissolved free base in ethyl acetate, 
and added one equivalent of maleic acid dissolved in ethanol. Evaporated to give ' 
maleate salt as a glass. 

mass spectrum: (CI, CH 4 ) m/e 294 (M+1 for free base) 



10 




For Compound K3: 

Dissolved N-methyl-2-[6,1 1-dihydro-dibenzo[b,e]oxepin-1 1-yl]-pent-4- 
en-1-amine (0.50 g. 2.08 mmol) in 15 mL of absolute ethanol. Added 10 mg of 

1 5 1 0% palladium on carbon catalyst, and stirred under atmospheric hydrogen 
balloon for 16 hours. Rltered through Celtte, and washed with ethanol. 
Evaporated filtrate. Purified crude product by flash chromatography on silica gel 
eluting with 5% MeOH-CH 2 CI 2 . Combined appropriate fractions, and evaporated 
to grve 0.43 g (86% yield) of N-methyl-2-[6,1 1-dihydro-dibenzo[b,e]oxepin-1 1-yI]- 

20 pentanamine. Dissolved free base in ethyl acetate, and added one equivalent of 
maleic acid dissolved in absolute ethanol. Evaporated to foamy glass. 

mass spectrum: (CI, CH 4 ) m/e 296 (M+1 for free base) 

The following compounds were obtained according to a similiar 

25 manner: 
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15 



20 



X 


Y 


R 


NR'R" 


salt 


0 


H 


allyl 


NMe 2 


maleate 


5 0 


H 


propyl 


NMe 2 


maleate 


C 


CI 


allyl 


NHMe 


maleate 


C 


CI 


allyl 


NMe 2 


maleate 


C 


CI 


propyl 


NHMe 


maleate 


C 


CI 


propyl 


NMe 2 


maleate 



Mass Sp prtmm 



(CI, CH 4 ) m/e308 (M+1) 
(CI, CH 4 ) m/e310 (M+1) 
(CI, CH 4 ) m/e326 (M+1) 
(CI, CH 4 )m/e340 (M+1) 
(CI, CH 4 ) m/e 328 (M+1) 
(CI, CH 4 ) m/e 342 (M+1) . 




COOEt 



K4 



For Compound K4- 

Dissolved N-methyl-2-[6, 1 1 -dihydro-dibenzo[b.e]oxepin-1 1 -yl]- 
pentanamine (0.50 g, 1.70 mmol) in 20 mL of dry THF. Added triethylamine (0.28 
mL. 0.21 g, 2.02 mmol) and ethyl chloroformate (0.18 mL, 0.20 g, 1.86 mmol). 
Stirred at room temperature for 16 hours. Added water, and extracted with ether. 
Dried combined organic extracts with MgS0 4 , filtered, and evaporated. Purified 
crude product by flash chromatography on silica gel eluting with dichloromethane. 
Combined appropriate fractions, and evaporated to give 0.45 g (73% yield) of ethyl 

[2-(6,11-dihydro-dibenzo[b.e]oxepin-1-yl)-pentyl]-methylcarbamate as a colorless 
oil. 

mass spectrum: (CI, CH 4 ) m/e 368 (M+1) 



:<WO 9515959A1 I > 



WO 95/15959 PCT/US94/13661 



-27- 

The following compounds were obtained according to a similar 

manner: 




Y 



R' 



X 


Y 


R 


R' 


mo 


Mass SDectrum 


0 


H 


propyl 


acetyl 


oil 


(CI, CH 4 ) m/e 338 (M+1) 


0 


H 


allyl 


acetyl 


oil 


(FAB) m/e 336 (M+1) 


0 


H 


allyl 


COOEt 


oil 


(FAB) m/e 366 (M+1) 


c 


CI 


allyl 


acetyl 


oil 


(CI, CH 4 ) m/e 368 (M+1) 
























I 

O 



15 To synthes ize an intermediate (step 6 of Scheme ?)• 

Washed sodium hydride (2.6 g, 64.6 mmol, 60 weight % in oil) two 
times with hexane under a nitrogen atmosphere. Added 50 mL of dry ether, and 
then added dibenzosuberol (13.6 g, 64.6 mmol) dissolved in 30 mL of dry ether 
followed by 2-chloro-N,N-dimethylacetamide (7.8 g, 64.6 mmol) dissolved in 20 mL 
20 of dry ether. Stirred at room temperature for 16 hours. Added water, and 

separated layers. Evaporated the organic solution, and triturated the residue with 
carbon tetrachloride and hexane. Filtered the white solid to give 13.79 g (72% 
yield) of 10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl-oxy-N,N- 
dimethylacetamide. 
25 mp=73-75°C 

mass spectrum: (FAB) m/e 193 (M-Me 2 NCOCH 2 0) 
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NM62 



To Svnthesi7ft an intermpdi ate (stap 7 of Schpmp 9V 
5 Washed sodium hydride (0.9 g, 22 mmol, 60 weight % in oil) two 

times with hexane under a nitrogen atmosphere. Added 100 mL of dry benzene 
and 10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl-oxy-N,N-dimethylacetamide 
(6.0 g, 20.3 mmol). Refluxed for 3 hours, and then cooled to room temperature. 
Carefully added water, and filtered to give the first crop of product. Separated the 
10 filtrate. Dried the organic solution with MgS0 4 , filtered, and evaporated to an oil 
which was crystallized with ether. Filtered the solid, and combined with the first 
crop. Recrystallized product from isopropanol to give 3.59 g (60% yield) of 10 1 1- 

dihydro-N,N-dimethyl-5H-dibenzora,d]cycloheptene-5-glycolamide as a white' 
solid. 

15 mp=210-214°C 

mass spectrum: (FAB) m/e 296 (M+1) 




20 For Compound IF- 

Washed sodium hydride (2.4 g, 60 mmol, 60 weight % in oil) two 
times with hexane under a nitrogen atmosphere. Added 20 mL of dry dioxane and 
10, 11-dihydro-N,N-dimethyl-5H-dibenzo[a,d]cycloheptene-5-glycolamide (5.0 g, 
16.9 mmol) dissolved in 350 mL of dry dioxane and 150 mL of dry DMF dropwise 

25 via addition funnel. Added ethyl iodide (9.54 g, 4.5 mL, 60 mmol). and refluxed the 
reaction mixture for 5 hours. Added minimal water (10 mL), and evaporated. 
Added dichloromethane. and separated layers. Dried the organic solution with 
MgS0 4 . filtered, and evaporated. Triturated the crude product from petroleum 
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ether to give 5.25 g (96% yield) of 2-ethoxy-2-[10.l 1-dihydro-5H- 

diben2o[a,d]cyclohepten-5-yl]-N,N-dimethyl-acetamide as a white solid. 
mp=86-90°C 

mass spectrum: (FAB) m/e 324 (M+1) 

5 




NMe, 



For Compound »R- 

Dissolved 2-ethoxy-2-[10,1 1 -dihydro-5H-dibenzo[a,d]cyclohepten-5- 
1 0 ylJ-N.N-dimethyl-acetamide (4.45 g, 13.8 mmo!) in 1 00 mL of dry tetrahydrofuran, 
and added lithiuni aluminum hydride (0.6 g, 15.8 mmol) portionwise under a 
nitrogen atmosphere. Heated the reaction mixture at 60°C for 2 hours. Cooled to 
0°C, and carefully added 0.6 mL of water, 0.6 mL of 15 weight % NaOH, and then 
1.8 mL of water in order to precipitate aluminum salts. Filtered precipitate, and 
1 5 washed with tetrahydrofuran. Evaporated filtrate, and purified the crude product by 
flash chromatography on silica gel eluting with 1 : 1 ethyl acetate:hexane. 
Combined appropriate fractions, and evaporated to give 3.44 g (81% yield) of p- 

ethoxy-10,11-dihydro-N,N-dimethyl-5H-diben 2 o[a,d]cycloheptene-5-ethanamine 
as a colorless oil. Dissolved free base in ethyl acetate, and added one equivalent 
JO of maleic acid dissolved in methanol. Evaporated, and added ether to precipitate 
maleate salt. 

mp=138-141°C 

mass spectrum: (FAB) m/e 31 0 (M+1 for free base) 
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I 



To synthesize a n intermediate fsteo 12 of Scheme 3); 

Dissolved 4-{10,11-dihydro-5H-diben20[a,d]cyclohepten-5-ylidene)- 
5 1-methylpiperidine (12 g, 0.042 mol) in 250 mL of dry THF. Cooled to -78°C under 
a nitrogen atmosphere. Added n-butyl lithium (18 mL of 2.5 M in hexane) dropwise 
via addition funnel. Maintain temperature at 0°C for 1 hour then recooled to -78°C. 
Added 21 mL of dry methanol, and let warm to room temperature. Added saturated 
NH 4 CI, arid extracted with THF. Dried combined organic extracts with MgSO.4, 
1 0 filtered, and evaporated to give 1 1 .3 g (94% yield) of 4-(1 0, 1 1 -dihydro-5H- 

diben2o[a,d]cyclohepten-5-yl)-1-methyl-1,2,5,6-tetrahydropyridine as a white solid. 
mp=96-98°C 

mass spectrum: (FAB) m/e 290 (M+1 ) 




To synthesize an interm ediate fsten 13 of Srhpmo ay 
Dissolved 4-(10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-1- 
methyl-1,2,5,6-tetrahydropyridine (10.5 g, 0.036 mol) in 100 mL of glacial acetic 
20 acid and 60 mL of absolute ethanol. Added platinum oxide catalyst (1.5 g). Shake 
on Paar shaker at 60 psi of hydrogen pressure for 24 hours. Filtered, and washed 
catalyst with ethanol. Evaporated filtrate. Purified crude product by flash 
chromatography on silica gel eluting with 17% MeOH-EtOAc. Combined 
appropriate fractions, and evaporated to give 5.7 g (54% yield) of as a white solid. 
25 mp=88-89°C 
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mass spectrum: (FAB) m/e 292 (M+1) 




5 To synthesize an intermed iate fsteo 14 of Scheme 3): 

Dissolved 4-(10,1 1-dihydro-5H-dibenzo[a t d]cycIohepten-5-yl)-1- 
methyl-piperidine (1.0 g, 3.4 mmol) in 10 mL of methanol. Added iodomethane 
(0.71 g, 5.0 mmol), and stirred at room temperature for 18 hours. Filtered the 
precipitate to give 1.22 g (83% yield) of 4-(10, 1 1-dihydro-5H- 
10 dibenzo^dlcyclohepten-S-yO-U-dimethyl-piperidinium iodide as a white solid. 
mp>300°C 

mass spectrum: (FAB) m/e 306 (M-iodide for salt) 




To synthesize an intermediate: 

Mix 4-(1 0, 1 1 -dihydro-5H-dibenzo[a r d]cyclohepten-5-yl)-1 , 1-dimethyl- 
piperidinium iodide (1.14 g, 2.6 mmol) and silver oxide (3.48 g, 15.0 mmol) in 150 
mL of methanol and 15 mL of water. Stirred at room temperature for 24 hours. 
20 Filtered, and evaporated filtrate to give 0.85 (100% yield) of 4-(10,1 1-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-1 f 1-dimethyl-piperidinium hydroxide as a white 
solid. 

mp=168-171°C 

mass spectrum: (FAB) m/e 306 (M-hydroxide for salt) 
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For Comnound IH; 

Heated 4-(10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-l,l- 
5 dimethyl-piperidinium hydroxide (0.84 g, 2.6 mmol) in a 180-185°C oil bath for 3 
hours. Cooled to room temperature, and purified the crude product by flash 
chromatography on silica gel eluting with 10% MeOH-CH 2 CI 2 . Combined 
appropriate fractions, and evaporated to give 0.3 g (37% yield) of 3-(10,1 1-dihydro- 
5H-diben2o[a,d]cyclohepten-5-yl)-N,N-dimethyl-4-pentenamine as an oil. 
1 0 Dissolved free base in absolute ethanol, and added 28 weight% HCI-EtOH until 
acidic. Evaporated, and added 5:1 etherrethyl acetate. Let stand to precipitate 
hydrochloride salt. 

mp= 173-175°C 

mass spectrum: (CI, CH 4 ) m/e 306 (M+ 1) 

15 

As mentioned above, the compounds of formula I exhibit 
good anti-TNF-a activity. The compounds of the invention are, 
therefore, useful when TNF-a activity is a factor in a given disease or 
disorder such as in the case of septic shock and various allergic diseases 
20 and inflammatory conditions. 

The anti-TNF-a properties of the compounds of the present 
invention may be demonstrated by use of a standard in vitro 
pharmacological testing procedure as described below. This test 
25 procedure is a standard test used to determine anti-TNF-a activity and 
to evaluate the usefulness of said compounds for counteracting the 
biological effects of TNF-a. ° 

1. In Vitro Study: Inhibition of LPS-Induced TNF-a 
30 Production From th* Murine Cell Line WFHJ.-?^ 
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1) Cells (obtained from cell cultures containing <rl()6 cells/ml) are 
suspended at 0.2x10* cells/ml in complete medium (RPMI1640 
with 10% FCS, 10-5 M 2-ME, 2 mM glutamine and 10 mM HEPES* 

5 buffer) and plated in CoStar 24 well plates (1.0 ml/well). 

2) Compounds are dissolved in the appropriate vehicle at 400 times 
the concentration to be tested, and 5 ul of compound is added to 
the wells. 

3) LPS (from E. coli 0111:B4) is diluted to 6 ug/ml and 1.0 ml is 
10 added to wells. 

4) Plates are incubated 20-24 hours in 37° C02 incubator. 

5) Supernatant fluids are collected and analyzed for TNF content as 
described in J. Immunol., 142:3884. 



15 



The Results of this procedure are shown in TABLE 1 below. 
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COMPOUND % INHIBITION ATin ,. M 



IA 


54 


IB 


35 


IC 


46 


IE 


49 


IF 


4 


IG 


35 


IH 


23 


IJ 


34 


IK 


31 


IL 


49 


IM 


50 


IN 


28 


K1 


15 


K2 


54 


K3 


73 


K4 


48 


K5 


46 


K6 


64 


K7 


39 



In addition to the jjn vitro test described above, the 
following in_vivo. test was also performed on several of the compounds 
of the present invention. Although the individual reported values may be 
subject to a wide margin of error, collectively the in vivp data demonstrates that the 
compounds of the invention are inhibitors of TNF-a in a mammalian species 
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10 



15 



2 - Jn ViVO ' Sr ' ldv: Tnhihifinn o f LPS-Tnrfn^d Sftnim TMF 

1) Mice (C57BI/6J males, 6 - 8 weeks of age) are dosed with the 
indicated compound (dissolved in CMC suspension vehicle- 
compounds are given orally or i.p. one hour before LPS challenge) 

2) Mice are challenged with LPS (from E. coli 0111.-B4; 50 ug i p ) 

3) Mice are bled 90 min after LPS challenge. 

4) Sera are analyzed for TNF content by ELISA as described in / 
Immunol. 142:3884. 

Results are shown in TABLE 2 below. 

TABLE 7. 

COMPOTJND % INHTRTTTOM AT ?s Mnnrn 



IA 

IB 

IE 

IF 

IG 

IH 

IL 

Kl 

K2 

K3 

K7 



44 

25 

37 

24 

5 1 

30 

42 

71 

40 

27 

58 



The effect of the compounds of the present invention against 
septic shock may be demonstrated by use of a standard pharmacological 
testing procedure as described below. This test procedure is a standard 
20 test used to determine activity against septic shock. 
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3. In Vivo Study: Inhibition of 

LPS/Galactosn mine-Induced Lethality 

5 

1 ) Mice (C57BI/6J males, 6 - 8 weeks of age) are dosed with the 
indicated compound (dissolved in CMC suspension vehicle; 
compounds are given orally or i.p. one hour before challenge with 
LPS and d-galactosamine). 
10 2) Mice are challenged i.p. with a mixture of LPS (from E. coli 
0111:B4; 100 ng) and d-galactosamine (8 mg). 
3) Survival is determined 24 hours after challenge. See procedure 
published in J. Exp. Med. 165:657 (1987) 

15 Results are shown in TABLE 3 below. 

TABLE 3 

COMPOUND # DEAD/TOTAL AT ?S MK fTCn 

IB 8/10 

IE 10/10 

IF 8/10 
IG 7/9 

Kl 1/10 
° 7/10 
K 5 10/10 

20 For preparing pharmaceutical compositions from the 

compounds described by this invention, inert, pharmaceutically 
acceptable carriers can be either solid or liquid. Solid form preparations 
include powders, tablets, dispersible granules, capsules, cachets and 
suppositories. The powders and tablets may be comprised of from 

25 about 5 to about 70 percent active ingredient. Suitable solid carriers are 
known in the art, e.g. magnesium carbonate, magnesium stearate, talc, 
sugar, lactose. Tablets, powders, cachets and capsules can be used as ' 
solid dosage forms suitable for oral administration. 
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For preparing suppositories, a low melting wax such as a 
mixture of fatty acid glycerides or cocoa butter is first melted, and the 
active ingredient is dispersed homogeneously therein as by stirring. 
5 The molten homogeneous mixture is then poured into convenient sized 
molds, allowed to cool and thereby solidify. 

Liquid form preparations include solutions, suspensions and 
emulsions. As an example may be mentioned water or water-propylene 
10 glycol solutions for parenteral injection. 

Liquid form preparations may also include solutions for 
intranasal administration. 



15 



Aerosol preparations suitable for inhalation may include 
solutions and solids in powder form, which may be in combination with 
a pharmaceutical^ acceptable carrier, such as an inert compressed gas. 

Also included are solid form preparations which are 
20 intended to be converted, shortly before use, to liquid form 

preparations for either oral or parenteral administration. Such liquid 
forms include solutions, suspensions and emulsions. 

The compounds of the invention may also be deliverable 
25 transdermally. The transdermal compositions can take the form of 
creams, lotions, aerosols and/or emulsions and can be included in a 
transdermal patch of the matrix or reservoir type as are conventional in 
the art for this purpose. 



30 



Preferably the compound is administered orally. 



Preferably, the pharmaceutical preparation is in unit dosage 
form. In such form, the preparation is subdivided into unit doses 
containing appropriate quantities of the active component, e.g., an 
35 effective amount to achieve the desired purpose. 
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The quantity of active compound in a unit dose of 
preparation may be varied or adjusted from about 0.1 mg to 1000 mg 
more preferably from about 1 mg. to 300 mg, according to the 
particular application. 

The actual dosage employed may be varied depending upon 
the requirements of the patient and the severity of the condition being 
treated. Determination of the proper dosage for a particular situation is 
within the skill of the art. Generally, treatment is initiated with smaller 
dosages which are less than the optimum dose of the compound. 
Thereafter, the dosage is increased by small increments until the 
optimum effect under the circumstances is reached. For convenience 
the total daily dosage may be divided and administered in portions 
during the day if desired. 



The amount and frequency of administration of the 
compounds of the invention and the pharmaceutical^ acceptable salts 
thereof will be regulated according to the judgment of the attending 
clinician considering such factors as age, condition and size of the 
20 patient as well as severity of the symptoms being treated. A typical 
recommended dosage regimen is oral administration of from 10 mg to 
2000 mg/day preferably 10 to 1000 mg/day, in two to four divided 
doses to achieve relief of the symptoms. 



DOSAGE FORMS 
The following are examples of pharmaceutical dosage forms 
which contain a compound of the invention. As used therein, the term 
"active compound" is used to designate the compound 



Q 




NHCH 3 



OA). 
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The scope of the invention in its pharmaceutical composition 
aspect is not to be limited by the examples provided, since any other 
compound of Formula I can be substituted into the pharmaceutical 
composition examples. 

5 

Pharmaceutical Dosage Form Examp le 



EXAMPLF A 
Tablets 



I No. 


Ingredients 


mg/tablet 


mg/table 
t 


1. 


Active compound 


100 


500 


2. 


Lactose USP 


122 


113 


3. 


Com Starch, Food Grade, 
as a 10% paste in 
Purified Water 


30 


40 


4. 


Corn Starch, Food Grade 


45 


40 


5. 


Magnesium Stearate 


3 


7 




Total 


300 1 


700 



10 Method o f MannftirtnrP 

Mix Item Nos. 1 and 2 in a suitable mixer for 10-15 
minutes. Granulate the mixture with Item No. 3. Mill the damp 
granules through a coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry 
the. damp granules. Screen the dried granules if necessary and mix 

15 with Item No. 4 and mix for 10-15 minutes. Add Item No. 5 and mix 
for 1-3 minutes. Compress the mixture to appropriate size and weigh 
on a suitable tablet machine. 



EXAMPLF. R 
Capsules 



No. 


Ingredient 


mc/cansule me/cansule 


1. 


Active compound 


100 500 
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2. 


Lactose USP 


106 


123 


3. 


Corn Starch, Food Grade 


4 0 


70 


4. 


Magnesium Stearate NF 


7 


7 




Total | 25 3 


700 



Method of Manufacture 
Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 
minutes. Add Item No. 4 and mix for 1-3 minutes. Fill the mixture into 
suitable two-piece hard gelatin capsules on a suitable encapsulating 
machine. 
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While the present invention has been described in 
conjunction with the specific embodiments set forth above, many 
alternatives, modifications and variations thereof will be apparent to 
those of ordinary skill in the art. All such alternatives, modifications 
and variations are intended to fall within the spirit and scope of the 
present invention. 
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WE CLATM- 

1. A compound of the Formula I: 




(I) 



5 or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 

one of T and U represents N and the other represents =CH-; or each of T 
and U represents =CH-; 

one of V and W represents oxygen and the other represents -CH 2 -; or each 
of V and W represents -CHfe-; 



R 1 and R2 are each independently selected from the group consisting of H 
and halogen; 

R 4 is alkenyl, alkoxy, or -OH; 

2 N represents an optional double bond; 

. . wh ® n z N is a double bond, Z represents -CH=, or -CH?C(R 5 )= 

15 wherein R 5 is H or lower alkyl; and R 7 and R 8 together represent OR 9 ; ' 

when Z — N represents a single bond, Z represents -CH2-, 
-CH=CH-, or -CH 2 C(R5)(R6). ( wherein R5 and R6 are independently H or lower 
alkyl; and R7 and R8 are independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, 
aralkyl, cycloalkyl, -OR*; -C(0)OR™; -CH 2 C(0)OR9; -C(0)R10 ; -S0 2 R10; ' 
20 -CO-4-pyridyl-N-oxide; -(CH 2 )n-N(CH3)2. where n is 2 to 4; -(CH 2 ) m O(CH 2 )jOH, 
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where m and j are independently 2 or 3; qo)OR 9 Qr R? ^ Rg 

together form either a five-membered or a six-membered ring optionally substituted 
with COOR9; a six-membered ring containing NR10 ; or a five-membered ring fused 
to a benzene ring; 

5 R 9 is H or lower alkyl; and 

R 10 is alkyl or aryl. 

2. A compound according to Claim 1 , wherein R4 is alkoxy. 

10 3. A compound according to Claim 2, wherein R* is ethoxy. 

4. A compound according to Claim 3, wherein R? and R8 are 
independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, or aralkyl. 

15 5. A compound according to Claim 4 having the following 

structure: 




H^p^ (IB). 

6. A compound according to Claim 1 , wherein R< is alkenvl 
20 7 " 

7. A compound according to Claim 6, wherein R? and R8 are 
independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, or aralkyl. 

8. A compound according to Claim 7 having the following 

25 structure: 
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9. A compound according to Claim 7 having the following 

structure: 




N(CH 3 } 2 (IC >- 



10. A compound according to Claim 1, wherein Z n 
1 0 represents a single bond and Z represents -CH 2 -. 

11. A compound according to Claim 1 , wherein R? and R8 are 
independently H or -CH 3 . 



N 



15 12. A compound according to Claim 1, wherein Z zzzz 

represents a single bond; Z represents -CH 2 -; and R7 and R8 are independently H 
or -CH3. 

13. A compound according to Claim 1 , wherein each of T and U 
20 represents =CH-. 

14. A pharmaceutical composition comprising an effective amount 
of a compound of Claim 1 in combination with a pharmaceutical^ acceptable 
carrier. 



25 



15. A method of inhibiting tumor necrosis factor-a comprising 
administering to a mammal in need of such inhibition an effective anti-tumor 
necrosis factor amount of a compound of Claim 1. 
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16. A method of treating inflammation comprising administering to 
a mammal in need of such treatment an effective anti-inflammatory amount of a 
compound of Claim 1. 

5 

17. A method of treating septic shock comprising administering to a 
mammal in need of such treatment an effective anti-septic shock amount of a 
compound of Claim 1. 

10 18. A method of treating allergy comprising administering to a 

mammal in need of such treatment an effective anti-allergic amount of a compound 
of Claim 1. 

19. A pharmaceutical composition comprising an effective amount 
15 of a compound of the following structure IA in combination with a pharmaceutical^ 
acceptable carrier: 




(IA). 



20 20. A method of inhibiting tumor necrosis factor-a comprising 

administering to a mammal in need of such inhibition an effective anti-tumor 
necrosis factor amount of a compound having the structure I A in claim 19. 

21. A method of treating inflammation comprising administering to 
25 a mammal in need of such treatment an effective anti-inflammatory amount of a 

compound of structure I A in Claim 19. 

22. A method of treating septic shock comprising administering to a 
mammal in need of such treatment an effective anti-septic shock amount of a 

30 compound of structure I A in Claim 19. 



SUBSTITUTE SHEET (RULE 26) 
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23. A method of treating allergy comprising administering to a 
mammal in need of such treatment an effective anti-allergic amount of a compound 
of structure IA in Claim 19. 

24. A method of inhibiting tumor necrosis factor-a comprising 
administering to a mammal in need of such inhibition an effective anti-tumor 
necrosis factor amount of a compound having the following formula K: 




or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 

1 0 one of T and U represents N and the other represents =CH-; or each of T 

and U represents =CH-; 

one of V and W represents oxygen and the other represents -CH 2 -; or each 
of V and W represents -CH 2 -; 

R 1 and R2 are each independently selected from the group consisting of H 
15 and halogen; 

R 4 is H or alkyl; 



N represents an optional double bond; when 



z N 's a double bond, 2 represents -CH=, or -CH 2 C(R 5 )=, wherein R5 is 

H or lower alkyl; and R 7 and R8 together represent OR 9 ; 

when Z 2 N represents a single bond, Z represents -CH 2 -, 

-CH=CH-, or -CH 2 C(R5)(R6). i wherein R 5 and R 6 are independently H or lower 
alkyl; and R? and R8 are independently H, alkyl, alkenyl, alkynyl, aryl, alkaryl, 
aralkyl, cycloalkyl -OR9; -C(0)OR10 ; -CH 2 C(0)OR9; -C(0)R™; -S0 2 Rio ; 
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-CO-4-pyridyl-N-oxide; -(CH 2 ) n -N(CH 3 ) 2 , where n is 2 to 4; -(CH 2 ) m O(CH 2 )jOH, 



together form either a five-membered or a six-membered ring optionally substituted 
with COOR 9 ; a six-membered ring containing NR 10 ; or a five-membered ring fused 
5 to a benzene ring; 

R 9 is H or lower alkyl; and 

R 10 is alkyl or aryl. 



10 25. A method of treating inflammation comprising administering to 

a mammal in need of such treatment an effective anti-inflammatory amount of a 
compound of formula K in Claim 24. 

26. A method of treating septic shock comprising administering to a 
1 5 mammal in need of such treatment an effective anti-septic shock amount of a 

compound of formula K in Claim 24. 

27. A method of treating allergy comprising administering to a 
mammal in need of such treatment an effective anti-allergic amount of a compound 

20 of formula K in Claim 24. 
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where m and j are independently 2 or 3; 



C(0)OR 



; or R7 and R 8 



28. A method according to any one of claims 24 to 27 wherein, in 



the compound of formula K, 2 N represents a single bond and R 7 and 

R 8 are independently H or alkyl. 



25 



29. A method according to any one of claims 24 to 27 wherein the 
compound of formula K has the following structure: 




INCH 3 



(Kl). 



SUBSTITUTE SHEET (RULE 26) 
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30. A compound according to Claim 1 having a structure selected 
from the group of structures consisting of: 





SUBSTITUTE SHEET (RULE 26) 
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